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DETAILED ACTION 

1. This office action is in response to a communication filed on 07/20/06. Claims 1-4 and 9- 
21 are elected in response to a restriction requirement, and the examination of those claims 
results in as follows. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 9-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kawazoe et 
al. (USPN 6524893) in view of Toshiro et al (USPN 5021694). 

Regarding claim 9, Kawazoe (USPN 6524893) teaches an optical sensor diode, (trigger 
diode as an electrostatic discharge protection device, Fig. 1, col. 10, lines 7-10) comprising: a 
semiconductor layer including a p region to which p-type impurities are injected, (P-type anode 
high impurity concentration (4), col. 10, lines 1 1-12) an n region to which n-type impurities are 
injected (an n-type anode gate high impurity concentration region (5), col. 10, lines 12-13) and; 
an anode electrode connected to the p region; (p-type anode, col. 10, line 12) a cathode electrode 
connected to the n region; (n-type cathode, col. 10, line 16) and a gate electrode provided above 
the i region with an insulating film interposed therebetween (polysilicon (14), gate side wall 
insulators (12) form a gate of MOS transistor, col. 10, lines 29-33). 

Kawazoe does no teach an i region with a lower impurity concentration than those of the 
p and n regions. 
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Toshiro et al (USPN 5021694) on the other hand teaches means being provided between 
the p or n-gate electrode on a gate region, which is lower in its impurity density than the other 
gate region (see the abstract). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Kawazoe's electrostatic discharge protection device shown in Fig. 1 to 
adapt Toshiro' s means of providing lower impurity density as illustrated in Fig. 3 because the 
use of low impurity density helps drive a circuit with a gated p-n-p-n device as taught by Toshiro 
(see the abstract). 

Regarding claim 10, Kawazoe teaches the semiconductor layer is formed of polysilicon 
(col. 10, lines 29-33, fig. 1(14)). 

Regarding claim 11, Kawazoe teaches the p-type impurities are boron and the n-type 
impurities are phosphorous (p-type semiconductor containing a low concentration of boron is 
used, n-type is described in terms of different impurity col. 10, lines 1-6. It would have been 
obvious to one of ordinary skill in the art to utilize kawazoe's teaching of different impurity for 
the purpose of selecting the type of impurity to be used) 

Regarding claim 12, Toshiro teaches another n region, to which n-type impurities are 
injected at a lower concentration than that of the said n region, between the i region and the said 
n region (It would have been obvious to utilize Toshiro 's lower impurity density). 
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Regarding claim 13, Kawazoe teaches the gate electrode is connected to the cathode 
electrode (a polysilicon to be a gate electrode of the MOS transistor, col. 5, lines 9-23). 

Regarding claim 14, Kawazoe teaches the gate electrode is connected to the anode 
electrode (a polysilicon to be a gate electrode of the MOS transistor, col. 5, lines 9-23). 

Regarding claim 15, Kawazoe teaches a first electrostatic capacity element formed 
between the gate electrode and the anode electrode; and a second electrostatic capacity element 
formed between the gate electrode and the cathode electrode (a first and a second electrostatic 
discharge protection circuits, col. 7, lines 1-20). 



Allowable Subject Matter 

4. Claims 16-19 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

5. Claims 1-4 and 20-21 are allowed. 



Reasons for Allowance 

6. Kawazoe et al. (USPN 6524893) teach a trigger diode wherein an n-type well 2 is 
provided in a p-type substrate 1. A p-type anode high impurity concentration region 4 and an n- 
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type anode gate high impurity concentration region 5 are provided on the surface of the n-type 
well 2. A p-type cathode gate high impurity concentration region 7 and an n-type cathode high 
impurity concentration region 6 are provided on a portion of the surface of the p-type substrate 1 
which is away from the n-type well 2. A silicide layer 10 is provided on the surface of each of 
the p-type anode high impurity concentration region 4, the n-type anode gate high impurity 
concentration region 5, the p-type cathode gate high impurity concentration region 7, and the n- 
type cathode high impurity concentration region 6. The silicide layer 10 is connected to a metal 
17, 18 or 19 via a contact 16 (See Fig. 1). 

Regarding claim 1, prior art does not teach a display device, comprising: switching 
elements for driving pixels that are formed at the respective intersections of signal lines and scan 
lines; and photoelectric conversion elements that are provided at least one by one while 
corresponding to the switching elements respectively and which convert light received within a 
specified range into an electric signal, wherein the photoelectric conversion element has an I 
layer between a p layer and an n layer, and a defect density of this I layer is higher than a defect 
density of a channel portion of the switching element. 

Regarding claim 20, prior art does not teach an image acquisition circuit, comprising: a 
plurality of signal lines installed on a glass insulating substrate; a plurality of selective lines 
installed so as to intersect with the signal lines; a common control line installed corresponding to 
each of the selective lines; selection switches provided for the respective signal lines; and gate- 
controlled type optical sensor diodes provided at the respective intersections of the signal lines 
and the selective lines, in which from an anode electrode and a cathode electrode, one is selected 
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to be connected to the signal line, and the other one is connected to the selective line, and a gate 
electrode is connected to the common control line. 

Regarding claim 21, prior art does not teach a method for driving an image acquisition 
circuit which has a plurality of signal lines installed on a glass insulating substrate, a plurality of 
selective lines installed so as to intersect with the signal lines, a common control line installed 
corresponding to each of the selective lines, selection switches provided for the respective signal 
lines and gate-controlled type optical sensor diodes provided at the respective intersections of the 
signal lines and the selective lines, in which from an anode electrode and a cathode electrode, 
one is selected to be connected to the signal line, and the other one is connected to the selective 
line, and a gate electrode is connected to the common control line, the method comprising the 
steps of: applying a fixed voltage to the common control line; turning on a selection switch of a 
signal line to which an optical sensor diode for detecting the amount of light is connected; and 
applying a voltage larger than the fixed voltage to a selective line to which the optical sensor 
diode for detecting the amount of light is connected. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following arts are cited for further reference. 

U.S. Pat No. 5,596,217 toYamaoka et al. 

U.S. Pat. No. 5,202,573 to Shirai 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abbas L Abdulselam whose telephone number is 571-272-7685. 
The examiner can normally be reached on Monday through Friday from 9:00 A.M. to 5:30 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Hjerpe, can be reached on 571-272-7691. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Abbas Abdulselam 

Examiner 

Art Unit 2629 

10/04/06 




RICHARD HJERPE 
SUPERVISORY PATENT EXAMINER 



